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PROBLEM TO BE SOLVED: To aohfe the problem of 
a separator plate in conventional solid state 
macromolecular fuel cell whicli is made of carbon 
plate on the surface of which, gas conducting groove 
is cut that is, by this method, it is difficult to 
reduce the cost of material of the carbon plate and 
the labor cost for cutting process, and when a 
plate Is used instead, as the metal plate is exposed 
to oxidizing atmosphere, electromotive efficiency is 
lowered due to erosion and dissolution of the metal 
plate when it is used for long period. 

SOLUTION: A film of noble metal or a conductive part 
of noble m^al with the thickness of more 
than 30 &angst; and lees than 500 &angst; is formed 
on the metal plate composing the separator. 
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[Claim(s)] 

[Claim 1]To an anode and a cathode which have been arranged in a position which sandwiches a 
hydrogen-ion-conductive-polyelectrolyte film and said hydrogen ion conductivity poly membrane. The 
anode side conductivity separator in which a gas passageway for supplying fuel gas to said anode was 
formed, And it is a polyelectrolyte type fuel cell possessing the cathode side conductivity separator in which 
a gas passageway for supplying oxidant gas to said cathode was formed, Either [ at least ] said anode side 
or the cathode side conductivity separator A polyelectrolyte type fuel cell consisting of a metal plate which 
has arranged an oxide part of at least one or more sorts of precious metals which can be chosen from a 
group which becomes the surface from Au, Ru, Rh, Pd, Os, Ir, and Pt, or said precious metals. 
[Claim 2]The polyelectrolyte type fuel cell according to claim 1 characterized by covering a portion except 
having arranged an oxide part of the precious metals or said precious metals with a corrosion-resistant 
tunic on the surface of the anode side conductivity separator or the cathode side conductivity separator. 
[Claim 3]The polyelectrolyte type fuel cell according to claim 1 or 2 with which thickness of an oxide part of 
the precious metals formed in the surface of said anode side conductivity separator or said cathode side 
conductivity separator or said precious metals is characterized by not less than 30A being 500A or less. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to improvement of the endurance of the separator of the solid 
polyelectrolyte type fuel cell system used for a portable power supply, the power supply for electromobiles, 
a domestic cogeneration system, etc., especially a fuel cell, and low cost-ization. 
[0002] 

[Description of the Prior Art]The fuel cell using a polymer electrolyte generates electric power and heat 
simultaneously by making the fuel gas containing hydrogen, and the oxidant gas containing oxygen, such 
as air, react electrochemically. Fundamentally, this fuel cell comprises the electrode, i.e., the anode, and 
cathode of the couple formed in both sides of the polymer electrolyte membrane which conveys a 
hydrogen ion selectively, and polymer electrolyte membrane. The aforementioned electrode consists of a 
diffusion zone having breathability and electron conductivity which usually uses as the main ingredients 
carbon powder which supported the platinum metal catalyst, and is formed in the catalyst bed formed on 
the surface of polymer electrolyte membrane, and the outside surface of this catalyst bed. 
[0003]The fuel gas and oxidant gas which are supplied to an electrode leak outside, or around an 
electrode, gas-seal material and a gasket are arranged on both sides of polymer electrolyte membrane so 
that two kinds of gas may not be mixed mutually. It unites with an electrode and polymer electrolyte 
membrane, and these sealants and gaskets are assembled beforehand. This is called MEA (electrode 
electrolyte membrane zygote). The conductive separator board for mutually electrically connecting 
adjoining MEA to it in parallel in series depending on the case, while fixing this to the outside of MEEA 
mechanically is arranged. Reactant gas is supplied to an electrode surface and the gas passageway for 
carrying away production gas and excess gas is formed in the portion in contact with MEA of a separator 
board. Although a gas passageway can also be provided apart from a separator board, its method which 
provides a slot on the surface of a separator board, and is made into a gas passageway is common. 
[0004]ln order to supply fuel gas and oxidant gas to these slots, it branches in the number of sheets of the 
separator board which uses piping which supplies fuel gas and oxidant gas, respectively, and the piping Jig 
which connects the branching destination with the slot of a direct separator board is needed. This jig is 
called a manifold and an outer manifold is called for the type connected directly from the charging line of 
the above fuel gas and oxidant gas. There is a thing of the form called the internal manifold which 
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simplified structure more in tliis manifold. An internal manifold provides the penetrated hole in the 
separator board in which the gas passageway was formed, and supplies direct fuel gas and oxidant gas for 
the entrance of a gas passageway to it from through and this hole to this hole. 

[0005]Since it generates heat during operation, in order to maintain a cell to a good temperature state, it is 
necessary to cool a fuel cell by cooling water etc. Usually, the cooling unit which pours cooling water is 
provided every one to 3 cell. There are form which inserts a cooling unit between separator boards, and 
form which establishes a circulating-water-flow way in the back of a separator board, and is used as a 
cooling unit, and many latters are used. It is the structure of a common layer built cell which 10-200 cell 
lamination of these MEA(s) and separator boards, and the cooling unit is carried out in piles by turns, and 
the layered product is inserted with an end plate via a collecting electrode plate and an electric insulating 
plate, and is fixed from both ends with fastening bolt. In such a solid polyelectrolyte type fuel cell, 
conductivity of a separator board is high, and its airtightness is high to fuel gas and oxidant gas, and it 
needs to have high corrosion resistance to the reaction at the time of carrying out oxidation reduction of 
hydrogen/the oxygen further. The conventional separator board was usually constituted from carbon 
materials, such as glassy carbon and expanded graphite, by such reason, and it was produced by molding 
according [ cutting of the surface and the case of expanded graphite ] to a mold also in a gas passageway 
from it. 
[0006] 

[Problem(s) to be Solved by the InventionJIt was difficult to reduce the cost for cutting this with the material 
cost of a carbon plate in the method by cutting of the conventional carbon plate. The method using 
expanded graphite also has high material cost, and is considered to be an obstacle for this utilization. In 
recent years, it replaces with the carbon material used from before, and the trial using metal plates, such 
as stainless steel, is performed. 

[0007]However, in the method of using an above-mentioned metal plate, since a metal plate is put to the 
atmosphere of about pH two to three oxidizing quality in an elevated temperature, if long term use is 
carried out, corrosion and the dissolution of a metal plate will take place. If a metal plate corrodes, the 
electrical resistance of a corrosion portion will increase and the output of a cell will decline. If a metal plate 
dissolves, the dissolved metal ion will be spread in polymer electrolyte membrane, the trap of this will be 
carried out to the ion exchange site of polymer electrolyte membrane, and a polymer electrolyte's own ion 
conductivity will fall as a result. When the metal plate was used for the separator board as it was and the 
cell was operated by these causes for a long period of time, there was a problem that generation efficiency 
fell gradually. 

[0008]An object of this invention is to provide the separator board which the separator board used for a fuel 
cell is improved, it is made from the easy metal of processing, and corrosion and the dissolution are 
controlled as what maintains chemical inertness even if it puts the surface exposed to the gas to an acid 
atmosphere, and has good conductivity. 
[0009] 

[Means for Solving the Problem]ln order to solve the above SUBJECT a polyelectrolyte type fuel cell of this 
invention, An anode and a cathode which have been arranged in a position which sandwiches a hydrogen- 
ion-conductive-polyelectrolyte film and said hydrogen ion conductivity poly membrane. The anode side 
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conductivity separator in which a gas passageway for supplying fuel gas to said anode was formed, And it 
is a polyelectrolyte type fuel cell possessing the cathode side conductivity separator in which a gas 
passageway for supplying oxidant gas to said cathode was formed, It consists of a metal plate which has 
arranged an oxide part of at least one or more sorts of precious metals which can be chosen from a group 
which becomes said anode side or at least one surface of the cathode side conductivity separator from Au, 
Ru, Rh, Pd, Os, Ir, and Pt, or said precious metals. 

[0010]At this time, it is desirable on the surface of the anode side conductivity separator or the cathode 
side conductivity separator to have covered a portion except having arranged an oxide part of the precious 
metals or said precious metals with a corrosion-resistant tunic. 

[001 1]lt is effective that thickness of an oxide part of the precious metals formed in the surface of said 
anode side conductivity separator or said cathode side conductivity separator or said precious metals is not 
less than 30A 500A or less. 
[0012] 

[Embodiment of the InventionJFundamentally, the thickness of Au excellent in corrosion resistance, 
platinum group elements, or a conductive precious-metals oxide part is not less than 30A 5000A or less, 
and the separator board of this invention comprises a metal plate especially formed at not less than 30A 
500A or less desirably. And this metal plate has the rib thru/or slot for forming a gas passageway by press 
working of sheet metal etc. 

[0013]The desirable separator board of this invention comprises: 

The processed metal plate of the above which has the rib thru/or slot for drawing fuel gas or oxidant gas on 
the surface facing an electrode. 

Combination with the insulating sheet which has the elasticity committed as a gasket. 
The aforementioned insulation sheet works as a gasket which prevents fuel gas or oxidant gas from 
forming the gas passageway which leads fuel gas or oxidant gas to the discharge side from the supply side 
in cooperation with the rib of said metal plate thru/or a slot, and leaking outside from said gas passageway. 

[0014]The metal plate which can form easily the rib thru/or slot which is excellent in the conductivity of 
stainless steel, aluminum, titanium, etc., and serves as a gas stream passage by press working of sheet 
metal etc. as a metal plate which forms a conductive compound tunic is used. 

[0015]ln order to form the tunic which consists of the aforementioned precious metals, it is preferred to use 
rf sputtering technique. However, it can also form by chemical vapor deposition, the plating method, etc. 
[0016]the method of targeting a precious-metals oxide as a method of forming said conductive precious- 
metals oxide tunic and precious metal elements ~ a target - the sputtering technique under the 
atmosphere which carries out and contains oxygen is preferred respectively. 

[00 17] Above-mentioned precious metal elements or conductive precious-metals oxide part is arranged to 
island shape on the surface of a metal plate in other modes. In this case, into the portion in which the 
conductive compound tunic of the metal plate is not formed, it is preferred that the corrosion-resistant tunic 
is formed. Each area of the portion covered to this island shape is at least 50 A x 50 A, and, as for the rate 
that that whole coating part occupies, it is preferred that it is not less than 30% in surface ratio. 
[0018]Next, the example of composition of the fuel cell by this invention is explained with reference to 
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drawing 1 - drawing 5 . It is for structural drawing used liere understanding easily, and the relative size or 
physical relationship of each element are not necessarily exact. 

[0019] Drawing 1 is a sectional view showing the important section of a fuel cell layered product typically, 
drawing 2 is a top view of the anode side separator board, and drawing 3 is a top view of the cathode side 
separator board. 

[0020]10 expresses the electrode-electrolyte membrane zygote (henceforth MEA) which consists of the 
anode 12 joined to the solid-electrolyte membrane 1 1 by the both sides, the cathode 13, the gaskets 14 
and 15 arranged on these peripheries, etc. The anode side separator board 21 and the cathode side 
separator board 31 are arranged at the outside of this MEA. Above MEA10 and the separator boards 21 
and 31 constitute a single cell, and it laminates so that two or more these single cells may be connected to 
series. The conductive metallic mesh 16 and the gasket 17 are inserted among the separator boards 21 
and 31 every two cells, and the cooling unit for letting cooling water pass consists of this example. 
[0021 ]The anode side separator board 21 pastes together and constitutes the insulation sheet 27 shown in 
the metal plate 22 shown in drawing 4 , and drawing 5 . The metal plate 22 has in the center the 
arrangement of two or more ribs 23 which while counters an anode and project in the main table side side 
by press working of sheet metal, and, right and left, it has the openings 24a, 25a, and 26a for fluid 
introducing, and the openings 24b, 25b, and 26b for fluid discharge. On the other hand, the insulation 
sheet 27 is what carried out stamping of the sheet and produced it, While forming the slot 28 which leads a 
fluid, i.e., fuel gas, to the opening 24b for fluid discharge from the opening 24a for fluid introducing by 
pasting together to the field which has the rib 23 of the metal plate 22, When it is made to stick to an 
anode, it functions as a gasket which prevents fuel gas from leaking outside from the aforementioned slot 
28, and prevents the fluid which passes along the openings 25a and 25b and the openings 26a and 26b 
further from leaking outside. 

[0022]Two slot 23' by which the slot 28 formed in the surface of the separator board 21 is formed in the 
both sides of the rib 23 of the combination of the rib 23 of the metal plate 22 and the rib piece 29 of the 
sheet 27 makes fuel gas circulate. 

[0023]As the cathode side separator board 31 is shown in drawing 3 , it has in the center the arrangement 
of two or more ribs 33 which while counters a cathode by press working of sheet metal, and project in the 
main table side side. The metal plate 32 which has the openings 34a, 35a, and 36a for fluid introducing 
and the openings 34b, 35b, and 36b for fluid discharge, and the insulation sheet 37 pasted together to the 
field which has the rib 33 are consisted of by right and left. The slot 38 which leads a fluid, i.e., oxidant gas, 
to the opening 36b for fluid derivation from the opening 36a for fluid introducing is formed in the cathode of 
this cathode side separator board 31, and the surface which counters. And the sheet 37 functions as a 
gasket which prevents the fluid which passes along the openings 34a and 35a and the openings 34b and 
35b from leaking outside while preventing oxidant gas from leaking outside from the aforementioned slot 
38. 

[0024]Four slot 33' by which the aforementioned slot 38 is formed between the ribs 33 of the combination 
of the rib 33 of the metal plate 32 and the rib piece 39 of the sheet 37 makes oxidant gas circulate. 
[0025]Thus, if a separator board is constituted combining the insulation sheet which carried out stamping to 
the metal plate which formed two or more ribs by press working of sheet metal, the size of the slot for fluid 
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channels is changeable only by changing the shape of an insulation sheet. 

[0026]The cross-section area of the channel formed in the above-mentioned example between the ribs 33 
which are the gas passagewaies which stand in a row into the slot 38 of the cathode side separator board 
31 is 3 times the cross-section area of the channel formed between the ribs 23 which are the gas 
passagewaies which stand in a row into the slot 28 of the anode side separator board 21 . Therefore, the 
rate of flow of oxidant gas can be made larger than that of fuel gas. 

[0027]Although the anode side conductive separator plate and the cathode side conductive separator plate 
were respectively produced independently in the upper example, The anode side conductive separator 
plate and the cathode side conductive separator plate comprise a separator board of one sheet, the field 
side of one of these is the anode side conductive separator plate, and the field side of another side can 
also have composition which is the cathode side conductive separator plate. 
[0028] 

[Example]Hereafter, the example of this invention is described, referring to drawings. 
[0029](Example 1) The electrode catalyst which supported the platinum particle with a mean particle 
diameter of about 30 A 25% of the weight to acetylene black was prepared. The ethyl alcohol dispersion 
liquid of perfluorocarbon-sulfonic-acid powder were mixed to the isopropanol dispersion liquid of this 
catalyst powder, and it was made them at paste state. With screen printing, this paste was printed to one 
field of the 250-micrometer-thick carbon nonwoven fabric, and the electrode catalyst layer was formed. The 

amount of platinum contained in the obtained catalyst bed adjusted the quantity of 0.5-mg/cm^ and 

perfluorocarbon sulfonic acid so that it might become 1 .2mg[/cm ] ^. In this way, the anode and cathode of 
the same composition were produced by forming a catalyst bed in a carbon nonwoven fabric. 
[0030]These electrodes were joined to both sides of the central part of the proton conductivity polymer 
electrolyte membrane which has a somewhat larger area than an electrode with the hotpress so that a 
catalyst bed might touch the electrolyte membrane side, and the electrode / electrolyte zygote (MEA) was 
produced. The proton conductivity polymer electrolyte membrane used here thin-film-izes x= 1 , y= 2, m= 5- 
13.5, and perfluorocarbon sulfonic acid that is n**1000 in thickness of 25 micrometers in a following 
formula. The perfluorocarbon sulfonic acid mixed by the catalyst bed is the same compound as said 
electrolyte membrane. 
[0031] 
[Formula 1] 
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[0032]Next, the manufacturing method of a conductive separator plate is shown. As shown in drawing 3 , 
the rib 23 about 2.8 mm in width and about 1 mm in height was formed in the field of 10 cm x 9 cm of 
center sections of stainless steel SUS316 0.3-mm-thick board by press working of sheet metal in a 5.6-mm 
pitch. Subsequently, Au was formed in this surface by the rf magnetron sputtering method at a thickness of 
0.2 micrometer. It is satisfactory even if it uses DC sputter device. Au metal plate was used for the target. 
Argon atmosphere and the rf power 300W made the film formation condition the temperature requirement 
for 200 ** from un-heating, and membrane formation time carried out substrate temperature for 85 minutes. 
Before the aforementioned film production, the substrate was cleaned by the reverse sputtering method 
and removed the surface natural oxidation film (also in the following examples, it is the same). 
[0033]Various kinds of precious-metal-elements tunics were formed similarly. The film formation condition 
of these precious-metal-elements tunics is shown in Table 1 , respectively. All targets used the 
corresponding precious-metal-elements board. 
[0034] 
[Table 1] 
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[0035]The openings 24a, 25a, and 26a for fluid introducing and the openings 24b, 25b, and 26b for fluid 
discharge were formed in the metal substrate 22 which consists of stainless steel which formed the 
precious-metal-elements tunic as mentioned above. Subsequently, the insulation sheet 27 made of phenol 
resin with a thickness of about 1 mm shown in drawing 5 w as pasted together to the field in which said 
precious-metal-elements tunic of the metal substrate was formed, and the anode side separator board 21 
was produced. To the processed metal substrate 32, similarly The openings 34a, 35a, and 36a for fluid 
introducing, and the opening 34b for fluid discharge. The insulation sheet 37 made of phenol resin about 1 
mm thick was pasted together to the field which formed 35b and 36b and formed said precious-metal- 
elements tunic, and the cathode side separator board 31 was produced. 

[0036J50 cells were laminated combining these separator boards to above MEA, and this lamination cell 

2 

was concluded by the pressure of 20 kgf/cm by the end plate and conclusion rod made from stainless 
steel via the collecting electrode plate and the electric insulating plate. Since gas will leak and the contact 
resistance of conductive members will also become large if this bonding pressure power is too small, 
battery capacity becomes low. Since an electrode will be damaged or a separator board will change if 
bonding pressure power is too large, it is important to change a bonding pressure according to the design 
of a gas distribution groove. 

[0037]The portion which needs gas seals, such as a gasket, MEA and a separator board, a separator 
board, a gasket, a separator board, secured sealing nature by applying silicone grease thinly, without 
reducing conductivity not much. 

[0038]Here, the precious metals are an expensive material. Therefore, for low-cost-izing of a fuel cell, it is 
required for the thickness of a precious-metal-elements tunic to be small. Then, the thickness dependency 
of the contact resistance value was examined about Au coating. The result is shown in drawing 6 , The 
stainless steel disk with a thickness [ in which the precious-metals tunic was formed to both sides ] of 5 mm 
was inserted with carbon paper from both directions, and measurement was performed by carrying out the 
seal of approval of the pressure by an air cylinder. As a comparative example, the contact resistance value 
of only the stainless steel disk which does not form the precious-metal-elements tunic was also shown. 
[0039]The contact resistance value decreased with the increase in thickness. In order to use it as a 

separator of a fuel cell, in the pressure of 20 kgf/cm , it is required for a contact resistance value to be 

below 10 momega and cm . This condition can be fulfilled when thickness is not less than 30A. On the other 
hand, in not less than 500A of thickness, the contact resistance value was converged on about 1 constant 
value, and the fall of the contact resistance value was not accepted in the thickness beyond this. 
Therefore, considering cost, not less than 30A 5000A or less is considered that are desirable and not less 
than 30A 500A or less is suitable. 

[0040]ln this example, the precious-metal-elements tunic of 200 A of thickness by Au was formed. Here, 
the performance was compared by making into a comparative example the fuel cell using the separator 
board which consists of stainless steel SUS316 board which does not carry out a surface treatment. The 
fuel cell of the example and the comparative example was held at 85 **, and the air which humidified and 
warmed the hydrogen gas humidified and warmed so that it might become the 83 ** dew point at the anode 
side so that it might become the 78 ** dew point again at the cathode side was supplied, respectively. As a 
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result, when [ no-load ] not outputting current outside, the open circuit voltage of 50V was shown. The 
continuation power generation examination was done for these cells on condition of 80% of fuel utilization 

rate, 40% of ratio-of-oxygen-utilization, and current density 0.5 A/cm^, and the temporal change of output 
characteristics was shown in drawing 6 . As a result, the cell of Example 1 maintained about 1200 W (25V- 
48A) cell output over 8000 hours or more to the output of the cell of the comparative example 1 declining 
with the passage of time. 

[0041]On the same operating condition as the above, the cell output when the first stage (10 hours after a 
start up) and operation time passed for 8000 hours was investigated about the cell using the metal 
separator board which has other precious-metal-elements tunics. The result is shown in Table 2. 
[0042] 
[Table 2] 
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[0043]Although this example showed the case where gas distribution grooves were two or more parallel 
straight lines, Various modification, such as structure which provide two or more bends in the middle of the 
gas distribution groove which connects the gas discharge side opening from the gas introduction side 
opening, or connects the manifold hole of a center section and an outside manifold hole with it like the 
husks of a snail in a spiral gas distribution groove, is possible. 

[0044]ln this example, although SUS316 was used as a metal substrate of a separator board, other 
stainless steel, aluminum, Ti, etc. can be used. 

[0045](Example 2) In this example, the precious-metal-elements tunic was formed on the metal substrate 
of a separator board at island shape. Except for the point which made membrane formation time 0.2 to 1 
minute, it is the same conditions as Example 1 , and the precious-metal-elements tunic 2 of island shape 
was produced on the metal substrate 1. The area of each precious-metal-elements tunic 2 of the 

aforementioned island shape is 0.04mm^, and the percentage that these whole occupies is 50% in surface 
ratio. In what was produced as mentioned above, it is usable as a conductive separator plate also with this 
state. However, it heat-treated at 250 ** in the air further for about 1 hour. As a result, the corrosion- 
resistant tunic 4 which the portion which is not covered with the precious-metal-elements tunic of island 
shape becomes from a metallic oxide grew. For example, when aluminum is used as a metal substrate and 
aluminum oxide coating uses Ti as a metal substrate, a titanium oxide film grows as a corrosion-resistant 
tunic, respectively. When stainless steel is used as a metal substrate, a chrome oxide tunic grows as a 
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corrosion-resistant tunic by performing chemical treatments, such as nitric acid. The chemical resistance of 
the metal substrate of a separator board improves substantially by these corrosion-resistant tunics. 
[0046]Use for a separator board the metal substrate which carried out the surface treatment as mentioned 
above, and the same fuel cell as Example 1 is assembled. The hydrogen gas humidified and warmed so 
that a fuel cell might be held at 85 ** and it might become the 83 ** dew point as well as Example 1 at the 
anode side, The air humidified and warmed was supplied, respectively so that it might become the 78 ** 
dew point at the cathode side, and the continuation power generation examination was done on condition 

2 

of 80% of fuel utilization rate, 40% of ratio-of-oxygen-utilization, and current density 0.5 A/cm . The relation 

of the kind of a metal substrate, a precious-metal-elements tunic, and corrosion-resistant tunic and a cell 

output when the first stage (10 hours after a start up) and operation time pass for 8000 hours is shown in 

Table 3. By introducing a corrosion-resistant tunic, it became possible to make aging of output voltage 

small. 

[0047] 

[Table 3] 
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[0048](Example 3) This example carried out the precious-metal-elements tunic similarly in the composition 
of Example 1 except having used the oxide of conductive precious metal elements. The manufacturing 
method of the conductive precious-metals oxide tunic was shown in Table 4. In order to form an oxide, it 
formed by the reactive sputtering method which used the mixed gas of Ar and O^. 

[0049] 
[Table 4] 
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[0050]On the same operating condition as Example 1, the cell output when the first stage (10 hours after a 
start up) and operation time passed for 8000 hours was investigated about the cell using the metal 
separator board which has a conductive precious-metals oxide tunic. The result is shown in Table 5. 
[0051] 
[Table 5] 
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[0052](Example 4) This example carried out the island-shape precious-metal-elements tunic similarly in the 
composition of Example 2 except having used the island-shape conductivity precious-metals oxide. The 
manufacturing method of the conductive precious-metals oxide tunic was performed like Example 3 except 
for membrane formation time being 2 minutes. 

[0053]On the same operating condition as Example 2, the cell output when the first stage (10 hours after a 
start up) and operation time passed for 8000 hours was investigated about the cell using the metal 
separator board which has a conductive precious-metals oxide tunic. The result is shown in Table 6. 
[0054] 
[Table 6] 
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[0055] 

[Effect of the lnvention]As mentioned above, by this invention, the cutting construction method of the 
conventional carbon plate is replaced as a separator board, and it can use without cutting metallic 
materials, such as stainless steel. 
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Therefore, cost reduction large at the time of mass production can be planned. 

Since a separator board can be made much more thin, it contributes to miniaturization of a layer built cell. 
In order that the corrosion resistance of a metal substrate may improve by forming a precious-metal- 
elements tunic or a conductive precious-metals oxide tunic on the metal substrate of a separator board, the 
output stability in the long term drive of a fuel cell can be improved. In order that not less than 30A 5000A 
or less, and not less than 30A desirable 500A or less and very thin thickness may accumulate and the 
thickness of a precious-metal-elements tunic or a conductive precious-metals oxide tunic may be alike, 
low-cost-izing is possible. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1]T he sectional view which expresses typically the important section of the fuel cell in the 
example of this invention 

[Drawing 2] The top view of the anode side separator board of the fuel cell 

[Drawing 3]T he top view of the cathode side separator board of the fuel cell 

[Drawing 4] The top view of the metal plate which constitutes the anode side separator board 

[Drawing 5] The top view of the insulation sheet which constitutes the anode side separator board 

[Drawing 6] The figure showing the thickness of a precious-metal-elements tunic, and the relation of a 

contact resistance value 

[Drawing 71 The figure showing the output characteristics of the fuel cell of Example 1 of this invention, and 
a comparative example 
[Description of Notations] 

1 Metal plate 

2 A precious-metal-elements tunic or a conductive precious-metals oxide tunic 

3 A corrosion-resistant tunic 

10 MEA 

1 1 Solid-electrolyte membrane 

1 2 Anode 

1 3 Cathode 

14, 15, and 17 Gasket 
16 Metallic mesh 

21 Anode side separator board 

22 and 32 Metal plate 

23 and 33 Rib 

24a, 25a, 26a, 34a, 35a, and 36a Opening for fluid introducing 
24b, 25b, 26b, 34b, 35b, and 36b Opening for fluid discharge 
27, 37 insulation sheets 
28 and 38 Slot 
29, 39 rib pieces 
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31 Cathode side separator board 
[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 7] 
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[Translation done.] 
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